An alkalophilic Bacillus sp. designated strain F 5 produced an intracellular oligo-1, 6-glucosidase.l) The enzyme has the highest affinity to the trisaccharides composed of glucose units with the exception of isopanose. 2) We have cloned an oligo-1, 6-glucosidase gene in E. coli HB 101 with pBR 322.3) E. coli carrying pMC 21, which contained the oligo-1 , 6-glucosidase gene of alkalophilic Bacillus sp. strain F 5, produced relatively large amounts (about 13 times larger) as compared with the parent strain.
In this paper, we describe the nucleotide sequence of oligo-1, 6-glucosidase gene and the comparative studies on the genetic and enzy matic aspects of the intracellular oligo-1, 6-glucosidases from E. coli HB 101 carrying pMC21 and alkalophilic Bacillus sp. strain F 5. was thoroughly washed with the same buffer. The enzyme adsorbed on the resin was eluted with a linear gradient of 0-200 mM NaCI in the same buffer at a flow rate of 1.0 ml min-'. The glucosidase was eluted at about 130 mM NaCI.
The fractions containing glucosidase were pooled and concentrated by the ultrafiltration with AMICON PM-30.
Step 3: The concentrated enzyme (5.0 ml) was loaded onto a Toyopearl Hw-55 S column (3.2 cm i. d. x 85 cm) equilibrated with 50 mM Na-P buffer (pH 7.0) containing 200 mM NaCI. The enzyme was eluted with the same buffer at a flow rate of 0.5 ml min-1. Fractions showing glucosidase activity (25 ml) were collected and concentrated by the same method.
The concentrate was dialyzed overnight against 50 mM Na-P buffer (pH 7.0).
Step 4: The dialyzate (20 ml) was loaded onto a column of DEAE-Toyopearl 650 M (1.6 cm i, d. x 45 cm) equilibrated with 50 mM Na-P buffer (pH 7.0). After the column was washed with the same buffer, the enzyme was eluted with a linear gradient of 0-200 mM NaCI at a flow rate of 0.6 ml min!' and active fractions (48 ml) were collected and concentrated by the same method.
Step 5: The concentrate (3 ml) was passed through a Sephacryl S-200 column (2.2 cm i. d. x87 cm) equilibrated with 50 mM Na-P buffer (pH 7.0) containing 200 mM NaCI at a flow rate of 0.3 ml min-1.
Active fractions (18 ml) were collected and concentrated by the same method. This enzyme was used for the follow- A detailed restriction map of the Eco RV-Pvu II fragment encoding the oligo-1, 6-glucosidase gene and the sites used in DNA sequencing are shown.
The arrows indicate the starting point and the direction of sequence determinations.
(0), the specific restriction site; (J), the deleted position. The nucleotide sequence (3100 base pairs) of the cloned DNA was determined according to the strategy shown in Fig. 1 . The determined nucleotide sequence contained a single open reading frame, which was sufficiently large to encode oligo-1, 6-glucosidase (1527 base pairs).
As shown in Fig. 2 , the ATG initiation codon located at 8 bases downstream from AGGAGG, a potential ribosomal binding site (Shine-Dalgarno sequence) complementary to the 3) end of the 16 S rRNA of Bacillus subtilis.13) We could not find a consensus sequence (TTGA-CA-17 bp-TATAAT) corresponding to the recognition site of RNA polymerase (Ec70) of E. colil4) at upstream of the Shine-Dalgarno sequence. In the 3) flanking region of the Table  2 . Purification of oligo-1, 6-glucosidase from E. coli carrying pMC21. open reading frame, there is a palindromic sequence, which may be responsible for termination of mRNA transcription"' or mRNA stability.") Amino Acid Sequence of the Oligo-1, 6-Glucosidase
The amino acid sequence deduced from the open reading frame is shown in Fig. 2 . The open reading frame encodes a protein composed of 509 amino acids with a molecular weight of 60,273. The amino acid sequence from position 2 to 11 corresponds exactly to the NH2-terminal sequence of the purified enzyme protein from an alkalophilic Bacillus sp. strain F 5.
Thus the NH2-terminal end of the mature oligo-1, 6-glucosidase is serine at position 2, and methionine at position 1 is occasionally retained or cleaved in case of intracellular en zyme. The mature protein has 508 amino acid residues with a molecular weight of 60,142, which was the same as the value by SDS- 
